Introduction
The image of a city held by a broad range of visitors such as tourists and business persons, is a phenomenon of interest to those visiting any given city. Monuments are important for a city's image, as they attract tourists (Zemła, 2016) . Thus, the efficient organisation of movement and orientation in a city is a primary concern of decision makers such as city planners and architects, as well as tourists and tourist guides. The rapid growth of urban tourism has led to an increasing demand to develop measures that cope better with a large number of visitors (Bauder and Freytag, 2015) . Convenient sightseeing in cities can be oriented to selected monuments and landmarks or to objects related to urban tourism (Ashworth and Page, 2011; Edwards et al., 2008; Garnero and Fabrizio, 2015) . Thus, the planning of sightseeing in a city raises the question of how to find a convenient sightseeing route and the best places for seeing the monuments (Di Lorenzo et al., 2012) .
Perceptions of an urban environment are multidimensional, as they depend on the individualities of observers, inhabitants and tourists -subjects, in the most general sense. Compiling mental maps of differentiated visual quality by defining how a city's inhabitants perceive the city's main visual elements is one of the most influential approaches in the analysis of city perceptions (Lynch, 1960) . Regarding selected American cities, Lynch (1960) showed that although individual differences in perception are psychologically interesting, there is a prevailing general image common to the majority of a city's inhabitants. The inhabitants' shared evaluation of -or collective agreement about -the city's visual quality was determined by "the interaction of a single physical reality, a common culture, and a basic physiological nature" (Lynch, 1960, p. 7) . Lynch (1960) suggested accepting some preconditions for agreement in search of the visual quality of the city or environment, including the city's legibility of a constructed (physical) context and the imageability of the city.
According to Morello and Ratti (2009) , the differences are as follows: legibility is the clarity of the cityscape, and imageability is that quality in a physical object that gives it a high probability of evoking a strong image in any given observer. Dalton and Bafna (2003) use visual perception analysis to distinguish between imageability and intelligibility, highlighting the importance of the subject/ observer's visual perception. Put simply, imageability and intelligibility refer to the sequence of an observer's analysis of the image of a city, while legibility can be assessed by the primary visual perception of the physical condition of a city's monuments, connected with the analysis of visibility and viewshed. The physical state of a city as a primary object of visual perception can be assessed by objective criteria -in architecture (Benedikt, 1979; R�d and van der Meer, 2009) or in city planning (Batty, 2001) , for example -to find the best places (points) to view selected monuments. An objective approach takes into account general, conventional knowledge of visual perception (Granö, 1929; Bell, 1999; Daniel, 2001; Sevenant and Antrop, 2007) , using the conceptual foundations and synergetic tools of Geographic Information Systems (GIS) to analyse visibility and the visual qualities of a city (Nijhuis et al., 2011a; Van Lammeren, 2011; Garnero and Fabrizio, 2015; Fisher-Gewirtzman, 2016; Lin et al., 2017) .
Is the selection of these viewpoints in terms of sightseeing trips sufficient, or is further evaluation required? These viewpoints should be analysed from the viewer's position in terms of visibility conditions and as a reflection of the viewer's (subject's) comprehensive sensorial effects. Lothian (1999) notes that the objectivist physical paradigm was part of the philosophy of the aesthetics of landscapes, but he concludes that landscape quality and its aesthetic assets are the results of the notion that landscape quality lies in the "eyes of the beholder," a notion derived from the subjectivist psychological paradigm. In this sense, a city's image has an objectivist dimension (size, shape, arrangement of buildings and objects), the architecture of the city in a spatial extent, and at the same time a city's image also has a subjectivist dimension (genius loci, architectural style, city life and rhythm) perceived by humans (individuals) in the time horizon (see Jacobs, 2011; Fisher-Gewirtzman, 2016) . In a similar fashion, Nijhuis et al. (2011a) distinguish between the physiology of perception and the psychology of perception.
We will try to present visual perceptions in terms of both objective and subjective approaches, in order to compare the computational outcomes to the perceptual responses.
Motives and aims
The aims of this paper are to use the aforementioned approaches in an evaluation of the visual perceptions of the monuments of Bratislava's city centre (see Fig. 1 ). Representative monuments are interpreted as landmarks in Bratislava that are interesting for visitors and tourists in terms of the organisation of efficient sightseeing. We designed our research in an attempt to establish a connection between the objective and subjective perspectives of experiencing urban scenic quality; namely how the external aspect (physical condition) of the urban environment (legibility) might be combined with the subject's internal reception (imageability and intelligibility) of its scenic quality (Amedeo et al., 2009) . The organisation of an effective visual contact requires knowledge of the visibility of monuments in terms of their physical arrangement in a city (urban fabric) as the primary prerequisite of visual perception (visibility conditions). It is also necessary to verify the quality of the visual perception of monuments and how these options of visibility (physical arrangement of the city) eventually influence the imageability (records of perceptions) and intelligibility (interpretation) of viewers regarding their particular perceptions.
The prerequisites for the convenient visual perception of selected monuments include viewpoints (observer points), places from which the monuments are visible, the distance to the observed monument, the visible side (legible, impressive), and the visible size (area) of the monument. Based on these prerequisites, answers to the following questions are sought:
• What are the practicable viewpoints from which observers can view the monuments?
• Where are the most attractive viewpoints of a relevant part of a monument being viewed from a certain distance according to measured/objective criteria?
The attractiveness of the viewpoints is understood in the context of the visibility (visual quality) of the seen monuments. The first step for visitors to construct a cognitive image of the physical disposition of a city is to analyse the visibility and visual qualities of monuments. This cognitive image is connected with the most important sense for visual analysis -eyesight. Its assessment is based on prerequisites that are close to the objectivist or physical paradigm for the cognition of quality (Lothian, 1999 ). An attempt to analyse them and to answer the questions according to the "measured/objective approach" (Daniel, 2001; Oťaheľ, 1999; are the first aim of this paper. What are the imageability and intelligibility image of monuments and the city for visitors and inhabitants? The significance of a city's image is broader in connection with humans and their individualities, mental states, and behaviours (Bell, 1999; Daniel, 2001; Jacobs, 2011; Lothian, 1999; Nijhuis, Van Lammeren and Van der Hoeven, 2011; Saarinen, 1976) , which specifically include the generally-accepted prerequisites of vision and complement the results of the visibility, viewshed, and visual quality of city analyses. They point to the significance both of the perceiving subjects and imply the inherent complexity of inhabitants and visitors, and also of the specificities of external conditions (e.g., the abovementioned physical elements, climatic conditions, and life in the city). These are the presumptions that motivated the analysis of the image of a city's monuments in terms of comprehensive perception, which entails a "behavioural/ subjective approach" (Daniel, 2001; Lothian, 1999; Oťaheľ, 2003) because "the subjectivist paradigm judges beauty from the interpretation by the mind behind the eyes" (Lothian, 1999, p. 178) .
Hence, the second aim of this study is to evaluate the replies of respondents about their subjective perceptions of the city's monuments and to find answers to the following questions:
• Are the selected monuments actually impressive?
• Which city monuments are considered impressive by observers, and what is their order of significance?
• Which monuments do observers see from the selected viewpoints and places of enquiry?
• What is the judgement of observers of objectively-assessed viewpoints about which monuments are considered most attractive, and which do they consider to be the most attractive viewpoints?
We have tried to answer the following overall research question: Is there an agreement between the results obtained by visibility or visual quality analysis, according to a measured/objective approach, and the analysis of respondent perceptions, following a behavioural/ subjective approach, of the monuments of Bratislava city centre?
The third aim of this paper is more practical: to assess and compare the results of both approaches for finding the best places for sightseeing. Verification and delimitation of the best viewpoints are important prerequisites for realising effective sightseeing of selected city monuments.
Materials and methods

Study area
The study area in Bratislava comprises the Old Town and the wider Bratislava city centre (an area of approximately 2.5 km 2 ). The selected monuments are notable for their historical and cultural value and are visible from several parts of the city due to their height, which is their dominant feature (see Figs. 1 and 2): Bratislava Castle (L1); Sigismund's Gate (L2); the Luginsland Bastion (L3); St. Martin's Cathedral (L4); St. Michael's Gate (L5); Old Town Hall (L6); the Presidential (Grassalkovich) Palace (L7); and Slavín (L8). This selection also respects the general consensus that arises from the authors' experiences and an overview of materials, including leaflets, websites and tourist guides that describe the interesting monuments of Bratislava.
In addition, Bratislava is a post-socialist city, characterised by the gradual development of new lifestyles, changes in demographic structure and behaviours, social and economic changes, the polarisation of society and technological changes. The development of the service sector especially affected the city centre, where specialised shops and financial and business services are concentrated. The development and redevelopment of real estate mainly brought about the revitalisation of historical buildings and a more-efficient use of space, including through tourism (Ira, 2003) . One of the most distinctive, dominant features of the city is the castle built on top of the hill located close to the city centre, along with the castle walls, gates and bastions. Outer fortifications consisted of brick walls with two gunner bastions: Luginsland and Sigismund's Gate. The historical core of the city had city walls, including St. Michael's Gate, which was constructed around the 14 th century. St. Martin's Cathedral, which is a National Cultural Monument, was also built in the 14 th century and became the coronation church of the kings of Hungary in the 16 th century. The Old Town Hall and its tower dominate the square in the centre of the Old Town. Grassalkovich Palace, built beyond the Old Town in the 18 th century, is now the seat of the President of the Slovak Republic. Another dominant monument of Bratislava's centre is the Slavín military cemetery and monument to honour the Red Army soldiers who died in the effort to liberate the city in April 1945.
Visibility analysis
Visual analysis in the domain of physiognomic landscape research starts with a digital landscape model (DLM), which includes a digital terrain model (DTM) and a model of land cover (urban fabric, vegetation, etc.) . A DLM uses numerous geometric attributes and indicators to describe the visual properties of the landscape or city (e.g. Ode et al., 2008; Roos-Klein Lankhorst et al., 2011; Van Lammeren, 2011; Garnero and Fabrizio, 2015; Fisher-Gewirtzman, 2016; Lin et al., 2017) . To analyse the geometry-related spatial characteristics of visible urban environments, we defined a set of all points visible from a given point in space. A similar concept of the so-called isovist was proposed by Benedikt (1979) , who used 2D and 3D city models, DTM and GIS for measuring the visibility of urban spaces (Morello and Ratti, 2009; Nijhuis, Van Lammeren and Van der Hoeven, 2011) . Viewshed polygons developed through isovist allow the calculation of the element's geometric properties (e.g. area, perimeter, number of vertices) and its abstraction in 2D space (Meilinger et al., 2012) . In general, the visibility of urban spaces is determined by the viewer's physical circumstances: viewpoint and visible field (viewshed), delimited isovists, and lines of sight (Fisher, 1995) .
Several authors (e.g. Bishop, 2003; de Floriani et al., 1994; Kidner et al., 1997; Llobera, 2003) dealt with the application of landscape visibility and urban elements. Other examples can be found in terms of city planning (Batty, 2001) , architecture (Benedikt, 1979; R�d and van der Meer, 2009 ), landscape planning (Fisher, 1995) , tourism (Fyhri et al., 2009 ) and landscape aesthetics (Nijhuis, 2011; Janečková Molnárová et al., 2017) . The physical disposition of the city (particularly the terrain, urban fabric, greenery, traffic signs, advertising boards, etc.) modifies the isovist field (viewshed) . A visual quality analysis will be attempted in this study by defining the particular conditions and application of the abovementioned tools.
Visibility is limited by the physical disposition (urban fabric) and terrain of the city. Another prerequisite is the analysis of the optimal distance of the view between the observer and the selected monuments (Bertamini et al., 1998) . Digital datasets (EUROSENSE Ltd.) generated by methods of aerial photogrammetry were used in this study, including the stereoscopic DTM, which comprises a network of altitude points and terrain edges, a 3D digital building model comprising polygons of roofs, and orthophotomaps from 2008 with a pixel size of 25 cm. An ESRI ArcGIS desktop v9.0 with 3D Analyst extension was used in all auxiliary operations. Computation of the visibility of selected landmarks was processed in the GRASS GIS using the r.los statement (GRASS Development Team, 2010 The viewshed was analysed and measured in the GIS using the 3DLM, which includes the DTM and a bird's-eye model of the roofs of buildings in the city. The computation of r.los considers DLM, which takes into account only DTM and shading by existing buildings, that is, the places or viewpoints from which a walking tourist can expect to see the monuments and places from which the monuments cannot be seen. Those viewpoints were classified as uncertain viewpoints (Fig. 3) . Viewpoints that were accessible to the walking public were classified as verified viewpoints (Fig. 3) . Each viewpoint is represented by a 1.5 × 1.5 m square (approximately 2.25 m 2 ). The attractiveness of each selected viewpoint (places of enquiry, V1-V15, see Fig. 2 ) was assessed in GIS according to the criteria of the visibility of monuments (see Tab. 1) in terms of comprehensive visual perception.
The attractiveness of the viewpoints actually represents the conditions of visibility (visual quality) with respect to the contemplated monuments. This included the distance from the monument, the view of the impressive side of the monument, the visible size of the monument (Granö, 1929; Sevenant and Antrop, 2007; Garnero and Fabrizio, 2015) , and the number of visible monuments. To determine what would be considered very attractive, for example, we assessed viewpoints less than 100 m from specific locations and from which a view of an entire monument from the front (impressive) side was possible. For very attractive viewpoints, we also used the precondition of the distance of visual perception with respect to the effect of central vision, which comprises the inner 30˚ of an observer's vision (Spector, 1990) or the highest degree of acuity . We found such an approach especially important in searching for an optimal proximity to the monument, depending on its height. A very attractive viewpoint would be one in which the entire monument is seen in a visual cone of 30˚ and the distance of optimal visual perception can be up to about 100 m (Fig. 4) .
If a viewpoint satisfies the distance criterion of less than 100 m and at least one-third of the monument is seen from the rear side, then it was assessed as medium attractive. In addition, we also analysed a farther-away "landscape" of a distance of more than 1,200 metres as the limit for perceiving an object with the naked eye (Granö, 1929; Sevenant and Antrop, 2007) . If a viewpoint is at a distance of more than 100 m and less than 1,200 m and at least one-third of the monument is seen, then it was assessed as little attractive; if it is at a distance of more than 1,200 m, then it was assessed as very little attractive (Tab. 1). The individual attractiveness grades were assigned scores from 1 (very little attractive) to 4 (very attractive), and the resulting score was computed for all viewpoints (V1-V15) as the sum of multiples of the viewpoint attractiveness score (1-4) by the number of visible monuments (L1-L8).
Research on perception of a city's monuments
Human perception of a landscape or city is subjective and connected with each person's particular individuality. differentiate the approaches to landscape perception in four paradigms and two types of models, drawing upon works by Zube et al. (1982) , Lothian (1999) , and Daniel (2001) . The first type, called expert models, represents a typical approach to the study of human perception from the classic work of Lynch (1960) . The psychophysical approach is one of three approaches of a second type of model: public preference . This approach for testing general public perceptions of a landscape or city is a typical behavioural approach that addresses emotional, sensorial and intuitive individual perceptions and imaginations (Appleton, 1975; Ca�as et al., 2009; Daniel, 2001; Lothian, 1999; Oťaheľ, 2003; Saarinen, 1976; Fisher-Gewirtzman, 2016) .
Research on city perceptions with respect to visitors and inhabitants is very important for urban tourism, which is one among many social and economic forces in urban environments (Ira, 2003) . As travel has grown enormously and continuously over the past 20 years in post-communist cities (Church and Coles, 2007) , many urban areas are attracting more visitors. In particular, there is high demand for tourism related to the architecture, social activities, and historical and cultural monuments in cities. The visitor preferences are usually evaluated using visitor surveys, which ask tourists about what they actually do. These surveys consistently reveal the popularity of rather vaguelyarticulated activities, such as "sightseeing", "wandering about", "taking in the city" and "getting among the people" (Ashworth and Page, 2011) . These activities give opportunities for city-perception research, especially for finding the best places for seeing a city's monuments.
In our research, surveys were conducted in on-site interviews about visitors' perceptions. Interviews enabled us to collect data on residents' and visitors' perceptions of historical and cultural monuments in Bratislava. The survey included questions related to selected places and reasons for visiting, the frequency of their visits, and the attractiveness of the view of individual monuments. Visitors were also asked to rank representative locations and the attractiveness of places and monuments in the city of Bratislava (selected questions are in Tab. 2). The survey questions were developed from experience gained from focus group meetings conducted prior to designing the questionnaire. Respondents were interviewed in person. On-site surveys were conducted in the 15 selected localities near or farther away from monuments, specifically at viewpoints V1-V15 (Fig. 2: for location name see Tab. 3) in the city centre. Respondents who participated in the survey were asked to rate the attractiveness of views of the selected monuments from the selected viewpoints: little attractive, medium attractive, and very attractive. The questionnaire was asked of a sample of 305 respondents, stratified according to gender and age, about the different localities related to the 15 selected viewpoints. IBM SPSS Statistics 21 (2011) statistical software was used in the analysis.
Results
Results of the visibility analysis
Uncertain viewpoints (water surfaces, private plots, floors of buildings, and transport communications) were verified in the terrain and were selected as verified viewpoints only if they were accessible to the walking public (Fig. 3) .
The attractiveness of the visibility of selected monuments was evaluated only for verified viewpoints and for various visual qualities (Fig. 4) . Flat determination of the ideal observation distance from a monument does not take into account the size (height) of the observed monument and conditions of the surrounding terrain in terms of relief and the urban fabric. For that reason, a "line of sight" with a viewpoint on its circumference from which the whole monument is observable under a 30° vertical angle (the most ideal view in terms of eye optics and perception) was computed for each monument.
The "line of 30° vertical view angle" runs at different distances from the monument in relation to the relief and urban fabric (see Fig. 4 ). The attractiveness of verified
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V1-V15 viewpoints was assessed using the objective criteria of comprehensive visual perception (see Tab. 1). Distances within 100 m from each monument were differentiated as very attractive and medium attractive viewpoints and were graphically indicated (see Fig. 4 ). The highest values of attractiveness included the following viewpoints as places of enquiry: V1, V2, V3, V4, V5, V7, V8, V10 and V11. Viewpoints from greater distances than 100 m have been assessed as little attractive and very little attractive and included the following places of enquiry: V6, V9, V12, V13, V14 and V15 (see Tab. 3).
All 15 selected viewpoints (places of enquiry) were evaluated further by the number of visible monuments and the criteria of visibility (Tab. 1). Analyses showed that Bratislava Castle is the most-exposed monument because it is visible from 10 viewpoints, St. Martin's Cathedral is the second most-visible with visibility from nine viewpoints, and the Presidential Palace is the least exposed because it can be seen from only two viewpoints (Fig. 5a) . The final score of visibility conditions (visual quality) of all 15 selected viewpoints ranged between 2 and 12 (see Tab. 3). Fig. 2 
Tab. 3: Attractiveness of viewpoints (V1-V15, location in
Way of assessment Value of viewpoints (in score and %)
Objective approach (visibility of monuments)
Best conditions of visibility (score ≥ 10) V1(10), V8(10), V14(11), V9 (12) Medium conditions of visibility (score 6 -9) V3(6), V13(6), V15(7), V11 (9) Worst conditions of visibility (score ≤ 5) V6(2), V2(3), V5(4), V7(4), V10(4), V12(4), V4(5)
Subjective approach (perception of monuments)
Above average rate of positive replies (> 80%) V5(80. Fig. 2 .
Fig. 6: Assessment of viewpoints (V1-V15, see Tab. 3) according to the visibility conditions and respondents' perception of city´s monuments for identification of the best sightseeing places. Legend: 1 -best visibility conditions, 2 -medium visibility conditions, 3 -worst visibility conditions, 4 -best quality perception, 5 -medium quality perception, 6 -worst quality perception, 7 -assessment according to both approaches (example viewpoint V14 -with the best visibility conditions and best quality perception) Source: authors' elaboration, Ortophotomaps 2008 © Eurosense, Ltd.
Tab. 4: Attractiveness of viewpoints (V1-V15, see Tab. 2) according visibility and respondents' perception of monuments, location in
Source: authors' elaboration
Attractiveness of viewpoints (V1-V15) was computed as the sum of multiples of the viewpoint attractiveness score (four categories, see Tab. 1) by the number of visible monuments. All viewpoints were classified into three groups according to the obtained total score (Tab. 3). Viewpoints V2, V4, V5, V6, V7, V10 and V12 obtained a score ≤ 5 and were assessed as having the worst conditions of visibility (Fig. 6) . The medium conditions of visibility (score 6-9) applied to viewpoints V3, V11, V13 and V15, while the best conditions of visibility with a score ≥ 10 are related to viewpoints V1, V8, V9 and V14.
Viewpoints V6 (score 2) and V3 (score 3) were assessed as the least attractive places, with the lowest scores of the city's monument visibility conditions, while viewpoints V14 (score 11) and V9 (score 12) were assessed as places with the best visibility conditions of all selected monuments of the city (Tab. 4, Fig. 6 ).
Results of visitors' perceptions
The sample of respondents (n = 305) comprised inhabitants, tourists and visitors, asking about their perceptions of the city's monuments. Specifically, we surveyed visitors (visitors from neighbouring municipalities up to 50 km away -17.7%, and visitors outside Bratislava -40.7%), and residents of Bratislava (41.3%). Regarding the demographic characteristics of the respondents, the average age was 33.2, 13.2% of respondents had primary, 45.2% secondary, and 41.6% higher education, and the survey sample consisted of 50.2% male and 49.8% female. The reasons for visiting the place of contact with the respondents (one of the viewpoints and simultaneously the place of the on-site interview) were split into approximately equal thirds: spending leisure time; being a tourist; or being a passer-by. The frequency of visits was classified into four categories (see Tab. 2).
For the most significant results of the questionnaire, we considered the replies to question No. 3: whether the viewpoint offers nice views of interesting monuments in Bratislava. In total, 65.2% of all respondents referred to all 15 places as those with nice views. Positive replies of all respondents distinctly differed according to the place of questioning (see Tab. 2, Question No. 3) . Finally, responses were divided into three groups. (see Tab. 4). The first group contains viewpoints V10 (the lowest rate of 10.0%), V1 and V4, with a distinctly below-average rate of positive responses (less than 50%), and it represents viewpoints with the worst quality of perception as assessed by the subjective approach (see Fig. 6 , Tab. 4). Viewpoints V9, V8, V6, V7, V12, V13 and V11 (50-80% positive replies) represent the group with medium quality of perception. The third group consists of viewpoints V5, V2, V14, V3 and V15 (the highest rate of 94.4%) with distinctly above-average rates of positive replies (over 80%) and the best quality of perception (see Fig. 6 , Tab. 4).
The questions concerning the representative monuments of Bratislava and the order of their significance were used for finding the best places for sightseeing. With regard to question No. 4, almost one half of respondents (49.7%) recommended that potential visitors see the Castle (L1) as a representative, cultural and historical monument. Approximately one-tenth of respondents mentioned St. Martin's Cathedral in second place, and Slavín in third place (see Tab. 2). As far as the sample of respondents' ranking of monuments (question No. 5), the Castle was afforded the first place (58.7% of respondents), followed by St. Martin's Cathedral, Slavín, Devín, the Slovak National Theatre, St. Michael's Gate, the Presidential Palace, and the Primatial Palace (see Tab. 2).
Additional important results of respondent perceptions were analysed in terms of replies to the question about what type of view of a particular monument is offered by a given viewpoint (Fig. 5b) . Most respondents gave high marks to the St. Martin Cathedral from viewpoint V11 (90.5%), and the Castle from viewpoints V10 (85.0%), V13 (85.0) and V13 (83.3%). A high percentage of respondents also reported that the view of Slavín from viewpoint V14 is little attractive (90.5%, see Fig. 5b ). Comparing the results of both approaches (see Tab. 4), there was found a significant relationship in the assessment of the viewpoint V14 (Tab. 4) between the best visibility conditions (score 11) and the best quality of perception (85.7%) and in the assessment of viewpoint V10, which had low measured visibility conditions (score 4) and the worst quality of respondents´ perception (10.0%). In the assessment of the most other viewpoints no significant relationship was found. The results of both approaches represent a comprehensive way of defining and verifying the best places for effective sightseeing of the city's monuments (see Fig. 6 ).
Tab. 5: Interpretation of respondents' replies regarding the quality of viewpoints
Discussion
The results of the visibility analysis indicate the optimal viewpoints of comprehensive visual perceptions regarding the distance, the visible side in terms of legibility and impressiveness, size (height), and the number of visible monuments. Justification for this approach is found mainly in the evaluation of visibility conditions, such as with city buildings in the works of architects and urban planners, for example Benedikt, 1979; Batty, 2001; R�d and van der Meer, 2009; Garnero and Fabrizio, 2015; FisherGewirtzman, 2016; and Lin et al., 2017;  or in the physiognomic landscape research of landscape architects, such as Nijhuis, 2011; Ode et al., 2008; . An important question, however, is whether the visibility conditions (visual perception) of the city monuments are sufficient in terms of other more subjective aspects of perception (see Daniel, 2001; Jacobs, 2011; Lothian, 1999; , and mainly in the context of tourist interest (Fyhri et al., 2009; Zemła, 2016) ? To answer this question, we looked to the results of the second part of our research, in which we used the objective approach to compare and verify our interpretation of the responses to the questions from the on-site interviews.
The viewpoints ranked most highly by the objective approach were viewpoints V1, V8, V9 and V14 (Fig. 5a , Tab. 3). Viewpoint V1 (score 10) is, according to respondents, one with the worst quality of perception (31.8%, Tab. 2, Fig. 5b ). This indicates that not all visitors and tourists also appreciated the number of visible monuments (see Tab. 3), because they may not have known where Slavín (L8) and Luginsland (L3) were located. The benefit of visibility analysis, however, is the complexity of evaluation it affords for all conditions of selected monuments. The low ranking of respondents' perception for viewpoint V1 is probably due to the noise and disturbance of nearby transport (see Tab. 5). The psychology of perception is mainly influenced by biological and individual perception factors (Jacobs, 2011 ). An exception from this assumption is the view of the Presidential Palace, which was evaluated by most respondents as very attractive (45.5%, Fig. 5b ).
Viewpoint V9 (score 12) ranks best according to the objective approach to visibility analysis. From that viewpoint, tourists can spot the Castle (L1), the bastion (L3), and four additional monuments in the city centre (L4, L5, L6 and L7), although, because of the distance, the visible parts of the monuments were evaluated as little attractive; viewpoint V9 also provides a panoramic (comprehensive) view of the historic core (the Old Town). Sightseeing from this location requires some knowledge of the history of monuments and their locations in the city, so that it might be more important for locals or guided groups. This approach and ranking also determine the significance of the viewpoint regarding the efficient, albeit "distant", sightseeing of Bratislava that it affords. An analysis of respondent perception according to the subjective approach showed that the viewpoint is of medium quality (52.2%, Tab. 2). This ranking was certainly also affected by the influence of trees that impede the view (Tab. 5). Conversely, the benefits of viewpoint V9 might be the freedom that visitors have to move along the whole terrace and the chance to locate the best views of the Old Town that are devoid of the disruptive effect of greenery. According to the subjective analysis of respondent perception, V11 offers the best view of the St. Martin Cathedral (90.5%, Fig. 5b ), but only a medium-quality perception (61.9%, Tab. 2), which was probably affected by the disruptive effect of the traffic noise on the bridge (see Tab. 5).
Viewpoint V14 was second best for visibility conditions because it captures five monuments (L1, L2, L3, L4 and L6) and the distant Slavín (L8, see Tab. 3 and Fig. 5a ). Respondents appreciated the calm spot on the bank of the River Danube, which offers a nice view of the Castle and the historic city core, and they conferred on it a third place ranking (85.7%, Tab. 2).
Viewpoints in the historic core do not offer as many chances to see the selected monuments, but they do disclose other historic buildings, as appreciated by tourists (see Zemła, 2016) . Viewpoint V3 is evaluated as medium Fig. 5a ) because it facilitates the view of only two monuments (L4, L6), but it is the second best with respect to the positive replies of respondents (90.9%, Tab. 2). Likewise, viewpoints V2 and V5 are among the worst in visibility conditions, but the subjective approach ranks it among the best in terms of quality perception (over 80%, Tab. 2). Viewpoint V6 (Tab. 3) ranks worst in the objective approach, but regarding the surrounding historic buildings (such as the Clarisse Church, Fig. 8b ), it received a much higher score according to the subjective approach (56.5%, Tab. 2) with a medium attractive view of the Castle (Fig. 5b) .
Comparisons of both approaches showed a similarity of the research results related to the viewpoints within a distance of less than 100 m from monuments (in the frame of comprehensive perception, see Fig. 4 ). The viewpoint and place of enquiry of viewpoint V4, for example, is located in the medium attractive visibility area regarding the distance, being very close to the Cathedral (Fig. 8a) . This fact is reflected in the responses to survey questions asked at the place of enquiry (see Tab. 2, Fig. 5b) . Accordance of the visibility assessment with the respondent's perception is evident for viewpoint V11 (Figs. 5b and 9c) . The similarity in the assessment of the visibility and the respondents´ perception and 5b). The view over the busy traffic of Staromestská St. (Fig. 8b) has been mentioned as a disturbing effect on the viewpoint V7 (see Tab. 5, Fig. 10a ).
The consistency of both assessments was found in perceptions of the Old Town Hall. According to visibility analysis, the visual perception from the legible (impressive) side of the monument was preferred. This preference was confirmed by responses to survey questions asked from the reverse side of Old Town Hall in viewpoint V2 (Fig. 9a , see Tab. 3). Different results were gained by evaluating the perception of the Old Town Hall from its impressive side on Hlavné Square (viewpoint V3, Tab. 3). Only one-half of the respondents judged the view as very attractive (Fig. 5b) , because they perceived a large number of tourists as having a disturbing effect on this viewpoint (see Fig. 9b , Tab. 5).
The disturbing influence of street restaurants reduced the very attractive view of St. Michael's Gate from viewpoint V5 on Michalská St. (Fig. 5a, 10b , Tab. 4) to the level of medium attractive (Fig. 5b ). Sigismund's Gate and Luginsland bastion were probably perceived as part of the Castle fortification because they were not quoted separately as impressive (representative) monuments (see Tab. 2). 
Conclusions
The visibility conditions of eight monuments in the central area of Bratislava have been analysed in the first part of this paper. Using a data-driven approach, we computed practicable viewpoints for the observation of monuments to find very attractive viewpoints for each monument in its immediate vicinity (up to 100 m, see Fig. 4 ). The attractiveness of the viewpoints (visibility conditions and qualities) was measured by virtue of the monument's visibility criteria. The quality of visual perception identified using an objective approach was verified in 15 selected viewpoints, according to the results of the subjective respondent perception in the second part of this paper. According to the data, viewpoints that are rather remote from the historic Old Town and that provide views of several monuments (Fig. 11) and a comprehensive panoramic view of Bratislava's central area, were ranked best.
According to survey respondents, viewpoints in the historic Old Town (V3, V2, V5, see Tab. 4) or more remote viewpoints on the opposite bank of the River Danube (V14, V15, see Tab. 4), which offer panoramic views of the city (Fig. 12) , were marked positively and are among those with the highest quality perception of the city.
A comparison of the two approaches pointed to the valuable assets of visibility analysis for the assessment of viewpoints in terms of visibility conditions, attractiveness and the number of selected monuments. The independent (objective) visibility of monument analysis is considered as one of possible approaches to predict human perception and behaviour in urban environments (see Van Lammeren, 2011; Fisher-Gewirtzman, 2016 ).
The assessment of viewpoints with the best visibility conditions makes it possible to propose effective viewing places and possible sightseeing routes. The assets of the subjective approach are appreciable for verifying very attractive viewpoints (with the best visibility conditions). Respondents' perceptions (human responses) are influenced by biological, cultural and individual factors (Jacobs, 2011) . Using the described data-driven approach, therefore, could largely help to effectively design questionnaires that have high informative value for minimum costs. Respondents' perceptions, however, also pointed to the significance of the location of viewpoints for determining which environs were perceived as having either positive effects or negative disrupting effects. The viewpoints are classified by the best quality perceptions. This indicates that effects such as traffic, public movement intensity and soundscapes, need to be taken into account in further research. Generally, a subjective approach verifies to some extent and corrects also to some extent the results of an objective one, in this case.
Coupling an objective approach to the analysis of visibility conditions for city monuments with the verification of assessments concerning the attractiveness of viewpoints based on the perception of visitors and tourists using a subjective approach, has been presented here for the case of the central area of Bratislava, as a possible way to plan for the best locations for efficient sightseeing in cities.
